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(57) Abstract: 




PURPOSE: A device for accessing data of an 
optical disk having a multi-layer structure is 
provided to simultaneously perform a focus jump 
for moving an optical beam to a target layer and 
a coarse seek process through a sled move, so 
as to reduce a data access time. 
CONSTITUTION: A spindle motor(404) rotates an 
optical disk(402) at a constant speed. An optical 
pickup(406) irradiates an optical beam on the 
optical disk(402) from an objective lens to read 
data recorded on the optical disk(402), or 

records data on the optical disk(402). A focus servo(408) controls a focusing between the optical disk 
(402) and the objective lens. A tracking servo(410) controls the optical pickup(406) to track a track of 
the optical disk(402). A sled servo(412) controls a transferring of the optical pickup(406) to a radial 
direction of the optical disk(402). A system controller(41 4) horizontally moves the optical pickup(406) 
to perform a coarse seek process, and carries out a focus jump for moving the optical beam to a 
target layer during the coarse seek process, then performs a precise seek process moving to a target 
track by a track jump to access data. 
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1 *M 

£ 1-8: 2#(dual layer) & ^i32] 4^ ^^l 1 }. 

£ 2^ nf# HMel ^ #qia.<>)H, ^Eflsi cfloiEi «j-^ofl tn« E ^o]q, 

£ 3-8: SM« 2}H fc1i3 ^SflSl ^-2:1- qEj-Hfl s.^<>14. 

i 4rr 4# <*M3 g-q^a^Ai, « s v^<Hl tr^ cflolel -aj^^ ^.s. i0 ]cf. 

i 5fe 4# c-))o) e1 #c^£Lofl*l, cflo]Ei ^A-fli ^ofl tflsv -g-s--^ qq-ufl 

5L 6-8- cf* HM&I f^t i>\o) ^q^EL^H, ^ofl q^- 31°]^ oflAil^ *j-qq ^i^q. 

£ 7-8: A% 3H&| f£f ^Hr *M ti.e]^ f^ial^, t4€- HM^I "^Ufli h 0 V^o)1 ^ Efq^l 1-^-1- 

1^8: ^^1^3 ^ Jicf ^V^s]-^^ £Ht^(Multi layer) 6fl°13 ^q^^^H *M 

E^ dH^A] ^-g- S-K %-°-3- o]%-a)?}7] ^ ^ = (focus jump) 2r -T"«-(sled move)* *tt A^L 

lM (coarse seek)-§- ^*H1 ^^515=. $ q* q°|q f^i3i^2l d)°lEi ^ J. 

«a«V^ ^ ^3 (Compact Disc) ^ qi 3. (Digital Versatile Disc)^ ^--8- fc]i34 M 

0D(Magneto Optical Disc) 5+ £-8- cjiafe 7m-§-^-§- ^M^l s| # (Layer) -2. 5. € efl 

ol El SlWHr ^^7f @q. 

cf. nM^S. ei« ^no)| o)afl ^-ai^. s-S. ^l^s^ 3^ # Aj !(nne seek)-!" ^ ^HeI 



£ 1-8- 2#(dual layer) SL5L € t^Hfil ^» M-E]-^ £^^1^. 



£ H)Ai *fll#(lO)°fl ^^lfe a°lJl. *l2#(12)°fl ^"^^ b^l^, *fll#(10)*T ^2#( 

12) ^oiq 7^e)^ d o]SL, a^l^^b ^1^^ ^^THElfe c °}*\. ^ a°ll 31 JL, <$*\]^ Z}5LZ} 

ciHEl -=B]/fli £t+. £ 2<=Hl^i ^"g 2. H. (NORMAL MODE) ^'S (NORMAL)^ ^^1^ 
3£^E] cflo|Ell- EU£(^fe efolS.)*!-^ #Efl°l ^r^* 
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t2 < y°d* *1H*H ^^l ^rS. #(b #)<H1 £7]43>l t!:4.(t2 fltfl t2 - 

t3 4*121 Al^ol 3 eeflsg A^sq- ^ e fl«= ^jt» £tb4. 3=7V a^e^ aI^eI jet^ °Y^o] s] 

TT 77}7]S\ Al^]-( t l . t 3) ^ofli- Eeflsg Ai^S}. ^eflS A^fe <^Al^ 5. = A]^1C}-. t3 . t4 ^-Oj ^H.^ 

e)j=# f-sfl « ^^51, t 4 - t5 2.Eil- b *l^ .2.3. #s)<3-§: «>l*Al7lfe 71^1 |M|-§- 

^r*8Q^. t6 - t7 §a| 3 = (track jump)* l^-a. ^sj§V^ b SL3. °)%-s-]7)5L, t7 °1 



£ 3^ *r°lJ±3lS. #4^3. °J3]2l ^if M-El-vfl £.&o]t%. £32]f * (ROM layer)4 ^ #(RAM layer) <=>fl *1 , 
$)o)l]7} 71^.^ ^ ^ (RAM d, ROM a)°)H ^flS}*} <%<5£L3. 71*1 Alis)-^ ^l-(dr 

ol<4 ^-^1- ^-Cliaofl-M ^2fl^1 # TV cflojEi 2]-^^. ^-Al i * ol-f-^- fl*V 3 = s 

^. ^eflS. ^jEL(sled move)! *«■ ^^1 #*J|-& *847l nfl^-ofl <aj*fli e}°J°| ^^5)^ S-^^o] flc*. 2L*V 

33^. AJ-71S!]- ^ «fl^*V7l 4# AM 3 ^ #^30)]^ C-)HEi ^^^A] 

-g- -=-S. #H o]f.Al ? l7l fl* 3^4 ^eflS. ^-Ji» f-4 ?1?!^* ^A)ofl ^=Js)-5L^ & cflo]Ei ^ 

cfl#^l^» 31 ^-cl^HS-^-E^ cflolEil- e)c /& ).oiesl-i= ^^2)-, ^v]^3.^}2] 3.9)*$% *]}<>] 15} ±± a^ 

ill- ^-Hlt!- cf* CflolE^ ^ ^cliHS.-l'-El c-)|olEl# ^Hl ^l^A^ 

a 0 >71 i^^l ^-M.. HEfl^o 1 Ala. * ^efl= a^s. ^]o]^ ^ ^^l^Ai s-a S^^-S. n"^ °1^A]^ ^-AJ} 

S>fe 71 ^-^Jj-i- Aj-71 TH^l 7]^ ^>S* °l^Al7l7l ^r*Jtb ^ 



^-El ^Al^V QtyJf. ^-«'-g- ^^-5. ol^-Al7l7| ^tl: 3 ^12^^]; <#7] ^12^3-7^1^1^ %*£ 0 ] s. 

* S-^H el-ir tf* cflolEl ^ ^-cli^Hfi] Cflo]El SlAili aj-^ol ^^^4. 
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iL<4, %&<$2\ e?« afl<H*J.fe E.efl? 0 l A^ji % ^-cl^HSl aV^ #^iLil. ^-SJ^Sl <>l=£-§- afloat ^sflc ^ 

z])o]z]o] E]J=/B}o]e 7 V 7Hf*!: Xll "3^4. WW J^f^S. *fl2<3^-§- S«-*Rr ^ 

7fl Sfo] jd^S ^C^a^HS! 0|ol£^ tifjj^ sg-Alofl ^oH, 

#*Rr 3 31 3*^; £ 

#7l ^eflSL A^t- jfloJSH W $1*1 «HM ^rS. E.% .2.3. ^Sj^-I: ol-f-A]^ U-s^fe tH ?] f^-g- <^fl*|-H4* 
Sj-Jl, #7l A-]Ji# *H<H*H #7l ^l^-fr-f^Ai ^ « 3 Tfl #Jr ^1 e7i*M #fJ-§- ^SL%S.S. 

a| ?| 7] Jfl* iTli ^ eai ^nofl ^ Sfl S-S m«|.2.3. °l^-SHs ^ ^-g- ^*J«H «H1 

is^ ai^^ ^Es.ei» ifl-fl-a- -^^.5. sffe §H«.e|s. #ci=i3°lH°i cflo]El <*\*\)+ ^}7\ *H^€4. 
#71^ ^ 4€- «>a*>7i ^sv^ t 

cJMEjSl 5^/^0)1=7}- 7V^tt XI 1 <3^4. #U 0 1 WW) ^12^^-1- 5L^-SRr #-§- 4^ 

7H ^H|tv els. %t)±=L<m\$\ t]]o)t] «Jj>Hli «<HH1 5a°H, 



2.7]^ =^*3*Hir X)3^-7i|; #71 ^Ite'cMHH ^IM -§r3. #-5-5. o)-g-s]£cf;n. Jfi-^s]^ X^li •§•#-§- 

^-^-i- ^ cflolEl "^H^-i- 15}^ ^16^741* i^-S-t- ^^SLg. sKr *>c»la.2ls ^-^i3.<HlAisj iHlolE] 



5L 4°\] £Al^} #Alfe t\% cflolE^ %cl>i3(ol*V, fclia^ 402). ^^11: £^^(404), #^(40 

6), a^(408). Sefl^ 1 ^1^.(410), a^( 4 i 2 ) * a|a| ^je s.^ ( 414) s. i^-sVc}-. ^^1- 5Lt] (4 

04)^ ^^^3.(402)* ^^r^-S- Sl^Al^lcf. ^<a (40 6)^ cfl#^iS.^-El ^-^i3(402)°fl ^'i 1 * % 
^^3(402)°)] 71^.^1 c)|o}Ell- e}:SLs}-7iM-, #71 #cl^3(402)°fl c11o1e1# 71^.^-^. 5L7l^ a^ H( 4 08)fe ^"^1^ 
3S1- cfll-^l^^^Sl a?l-S-8r XMtl-cl-. Sefl^' -Hi (410)^r #^^(406)ol #c^>i2(402)Sl S^t ^^sfiE-S- 
XH«rd-. ^efl= a^( 412 )^ #cli3(402)S] « 0 V ^°-S ^^(406)21 o^-ffi- ^H^cl-. a^eJ 
414)^ A]^efl ^H*>^, 315^ a^( 40 8), Sefl^J a^( 4 io) ^ ^eflJE. a^( 412 )# ^Hs>°1 ^a)1 ^^Hi 

Ai S-S E»)0 £ ^<y* ^r^ Ol^-Al^ #^§fir 7^ #71 71*1 7R> ^-^°ll # H J* 

o]^-a| 7] 71 iHtlr iTl^ ^ = « ^r^t!- ^ ^=<H] Sl«fl °l-l-s>^ ^egar><sl cflc-1 

Ei# ^14^?!:^. 



i 5» #^«><^ i 4°fl £^1^1 ^•Alsl cflojEi oiHJi f-^-l; 4i^sl-ia 4^-4 ^"Cl-. £ 5°flA-l S.S. (NORMAL M 
ODE) ii^(NORMAL)* ^^^0) i=L(402)S.-^Ei tfl«>lEl* ^^(^ s|°m)^ #eflo) ufEl- 
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A)i^ ?iH#e1(414)fe H^ D-^M a]*}-^ aI^ (til) *-S.-¥-e1 Ht°] ^^t22 *)$<Q*\ 3.?}^ 3a« *r 
4*rJ£^- aHi *U2.(408)€ aW^. %- -§- #1* fl« ^-SL^l 4^ A flS.-£- ^fi)^. a^i f-^-t- ^ 

xlsfjl a^i <y?H *<H?H (t 13), «>1 «1| « aHi ^sfl cflolEl eU= ^-x] ^V( t i3 - tl4)-& 

-g-Cf. «34M 7^ Ej-Ajj °. o!)^ ^S. cflolEl ^^]7V $ ^HH ^ «J| s«q g:^ 3. 0 |a o V .go^ ol.fi. nfl 

*^«a ^^1* ^ (long jump)* ^nl^cf. ^ ^ * ^ = (layer jump) ^ «8 ( 

406)21 cfl 1-^12,71- xig^r^r 3ft *Miei-7| i^J Ajji* aasfTiq-, ^Ji* *lJife 

7]?\ ^^ofl^i «q-S-Slfe #^3. »±X}W W£-3.*\ tfl#3lS ^1** ^^l«>7l EEfljg ^Ji2l <a^o]cf. 

3- ^)^(tl4)2.S.^] 0 «1M =r 11^2- ^£ "fl tl5 - tl6 S.^ 3 5. (track jump) » 

^"3 ^m*ral, tl6 °]^<H] Al^efl s. e flo] Aj-EfloflAi x$o]£\ ^>Hli» fl^cf. 



£ 6°ti tj-# 0] o] e^ ?>ir SMjIbIh. #cli3L(°l*h #^3.5}. 602). ^^(604), 

i *1iL(606), HEfl^ 1 ^^-(608), ^li(610), 3313*^(612) ^ a]^ (614)» i^tf . 



«LB]S. ^c^a^l ^3fl7> £ 2<H] SAlEjol °)cf. f.( R 0M layer)fe elS.^ fol°1, a (ROM 

a ) <^^u!f b(R0M b) ^ v+¥<H^ flCr. -8" a ^°flfe * cfl°|El7}- 7l-i=-sq<H flo.q., # b 
7}^S\o] Xl^l S^fe c g^(^- ti J°] ^ « # (RAM layer)£r dl^El^ E 7 \ 

«8^* f-«fl e)H./3r^lH7> 7>^-*>tr. « c ^ ^ * ^ °1 ♦ alS/^olH «}■ ^ ®~ "8 ^ (^-^ °1 <&*r3*l 

^fe «9^)«>m. £ 2S> ^ol ^ ^els><^ « *<H] cfloiEl* 71^7] ^ A ^-8- 5)1 °1 

7^ #^ (laser power) ©1 °] # b <8 ^ °)H #^2) ^^5]7l nfl^-olcf. a 

^- « « 4 #2] ^ofl'jV cfl o| e-I ^ff ^-f , ^<a^ #ofl t£ ^ Jf-fe 5} i4 t^^HSl ^1^7}- H^l -§- 



^^(604), i?li ^1^.(606), Befl^l >HiL(608) ^ ^eflS. ^ti(610)°11 tfl^ 'S'S* 2- 4^1 ^-*H^S?- *«a*> 

^^^#•¥■(612)^ ^ < a(604) t Hl^ ^>5lfe #^°1 a^^otl^l b'g^^-S. <»l**F7Hq-, =g*Sl d ^ °11 

?!Hl-e1(614)fe ^eflS. Ajji(6l0)# ^H*V^ «7fl ^-a #^<a-§- ^r^ «1-S-^1^ # A -^*r 

71?] «-^-t- ^*3(t21 ^1^) *}3L. 2.?\^ ^ii(606)» ^o]*}^ ^^l^#-¥-(612) < Hl7i ^7fl>J 

J:(t22 ^l^^Ai #^)<H1 s-a ^o.^ o]Jg.A)?)7] ^tb S^i ^«<H1 Slsfl 

& BajJlS °lf-«m ^'S *rfl*M ci)olE^l- 

^7^] £ 7<H1^1 74^1 ^ol Al^- (t n A]^)^ ^=7> *H^Rr Al^(tl2)^r ^ 

n AJJL7}- ^t-Sl-a 0 °1^2) A]#( t2 2 - t23) a Hi ^a l-^J-ol ^ej^cf. 0^7^, t 22 - t23 ^H^l A)?i 

xl<g-gr #efls SE^ o)-g- ^£uf s. ^o} a^^^r ^ d ^^7le1<H] ^ S)Cf. £ 7 Sl t 24 Al^ 

ol^Sl £ 5$] tl3 Al^ e>l^S} -g-^M- ^-^51-4. 

^ -a*M<* tb^Sl^l Apj-^oflA-l t<a4o|| o,*V ^^o] 7 r ^fl-^ #-E-°1Ct. 
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<*M1^ E}<y-§- =t- 9X^. H^H. ^-^^a.o)l^ £f»| -g-^Rr 0 d f^O-S. ol^o] 7V 

(57) ^ 
1. 

^71 a?H *\1L. Heflsg -MA ^ ^efls ^iL» *fl<H*H «*fl fl*W-M =-3. S ajo.^ ^ 01**13 

^fe 71^1 ^*Js>i, #7] El- All 7|<L> -f-^oll #H>-g- -=-£#0.5. ol-^A)7l7l fl^ 5L^i ^*S^r * 

2. 

71^1 ^-Aj^ol A]^^ Al^ 0.3.^-3 Al^-Ol TjafSV Jfofl ^S^V-S^ A^» ^^SV 

3j-§- *3 0.3. *>fe 4# ^xr ^^1^ ojj/-fl^ 

37* 3. 

5* ISM 5*<>H, A]>,^ ?HfBl^ 

^S-7i 7^ ^-Ajj 7i^> ^ ^<asi tfl-g-sJUM ai^^- q 4*1-71 E^J -HiL .2.5. ^ f- sVM-* 

^*j^-t- £^o £ g].^ 3He| #^H<HHsl c)io]Ei <aHi 

^T 1 * 4. 

^3^1 SfloM. -^7) mefl^i aU± £H gj ^ sl-u^ ^. 7 ] ^-aj^ a]a^ o_ s .«-e^ 5L^i ^H7> ?J 

5. 
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A}<>) Cflo)E^ H^ » 0 1-^. 

*<^*J- 6. 

cfl#?l2:» tflolEll- SlS/e}o]E^ %t\^3.#e\ S7l^-§: *iH*Hr >H 

^ #-§: 7H si-olselE. #c^3.°flAl°i o| 0 ] El oq^j^. ^ofl ^o)^, 

^1^171 i7]i 3=# ^sjsl: ^ ^«fl SLS. °l^sKr ^-^1* <^*H HM^* H 

8. 

7fl ^-Hl^b S>ol«.5]^ fc]i3.1^1Sl CflolEl <SHli « 0 V^ofl ^o^, 
SJ<H*H-*1 S-S #^2] ^3j7^e]l- 7]1<4*}; ^7^ f>-4)l- ^^Hr 

Wo) A cM ^^#^1 ^m-t- #*l*Rr *fl2#3l; 

IM* ^ cfl^lEl ^4^* ^fe ^16^:^1- 5.^-^ sKr S>ol u.^c fc]i3°ll^ tflojEl 

Hi H o v ^. 
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